THESE observations which I shall describe were limited to otitic meningitis ofjthe base of the skull and were made from thirteen autopsies, of which there are full notes, and from a number of specimens seen in the museums of the London medical schools. Otitic meningitis of the middle fossa and cortex of the brain was much less frequent than that of the posterior fossa and was usually secondary to a temporo-sphenoidal abscess, oy a localized meningitis occurred. In the autopsies mentioned above, ,4hick gelatinous pus was invariably found in the cisterna interpeduncularis from which it extended into the subarachnoid space taking the path of the large cerebral vessels. In front, the pus spread over the optic chiasma and along the anterior cerebral artery to the longitadinal fissure, forming a collection of pus above the corpus callosum. In the later stages the pus travelled on each side along the middle cerebral arteries and Sylvian fissures to creep up the cerebral cortex. More frequently suppuration extended backwards by the posterior cerebral arteries and around the crura to form an abscess between the tentorium and the superior surface of the cerebellum.
fissure above the corpus callosum.
The path of infection in seven cases was traced through the fenestra ovalis to the labyrinth and to the internal auditory meatus, then to the under surface of the pons and the cisterna interpeduncularis.
In one case there was thrombosis of the lateral sinus, with a collection of pus round the sinus and covering the under surface and posterior aspect of the cerebellar hemisphere.
In one other case, a collection of pus was found in the aqueduct of the vestibule and it appeared to reach that position along the saccus endolymphaticus. Fistulh of the external semicircular canal or of the promontory were not discovered. In the remaining four cases the path of infection was untraceable and may have been part of a blood infection or septitemia.
In order to demonstrate the paths of infection, a series of experiments were carried out on the cadaver, in which the subarachnoid space was injected [April 20, 1923. with a solution of methylene blue run by a funnel and tube through the internal ear and internal auditory meatus, and at a subsequent examination, when the skull cap and brain were removed, the methylene blue was in every case found in the cisterna interpeduncularis extending to the optic chiasma and backwards around the crura to the interval between the tentorium and the cerebellum, but no methylene blue was present in the cisterna magna or in the ventricles. Similarly when the injection was made through the dura mater immediately in front of the lateral sinus (to resemble infection by sinus phlebitis) the pigment was limited to the under surface and posterior aspect of the cerebellum extending to the incisura posterior and to the cisterna magna; none was seen in the other cisternae.
These experiments were adapted to test the various routes of drainage and 30 c.c. of methylene blue were injected through the internal auditory meatus to the cisterna interpeduncularis; practically all the 30 c.c. of pigment were recovered by aspiration through the same channel with a coarse needle and syringe. When a trocar and cannula were inserted through the atlantooccipital ligament and foramen magnum, to tap the cisterna magna, no pigment drained away.
Again, when 30 c.c. of blue were injected in front of the lateral sinus, only 2 c.c. were recovered by aspiration, but occipito-atlantal puncture of the cisterna magna produced drops of the blue fluid.
Lastly, during and after the injection of methylene blue through the internal auditory meatus, a cannula was inserted in the spinal theca in the lumbar region and it was surprising to notice that no methylene blue came through, not even when 10 c.c. of cerebro-spinal fluid were drawn off and considerable suction was employed by a syringe. Also, later examination of the brain showed no appreciable diffusion of the pigment beyond the cisterna interpeduncularis. These facts point to two conclusions; first, that repeated lumbar puncture during life does not increase the area of suppuration, and, secondly, that lumbar puncture is inefficient as a method of drainage.
Although these experiments are artificial and it cannot be claimed that they reproduce exactly the phenomena of meningitis during life, yet when they are considered in conjunction with the morbid anatomy, the following conclusions may be justified:-(1) When meningitis is so far advanced that the cisterna interpeduncularis contains pus, or in the still later stage when there is pus in the cisterna magna, efficient drainage is obviously difficult. Therefore the prospect of saving patients in cases of meningitis is very much improved by the earliest possible diagnosis, when the suppuration is limited to the labyrinth or lateral sinus area, or, at the latest, when the suppuration is localized to the area around the internal auditory meatus and posterior surface of the petrous bone. When the infection arises from sinus phlebitis the prognosis is probably better than when it spreads through the internal ear, because in the first case the suppuration is more usually localized to the posterior fossa and may not extend to the cisterna interpeduncularis.
(2) When meningitis arises from infection of the labyrinth, drainage and suction by a syringe through the internal auditory meatus are least inefficient and most likely to be successful.
(3) If meningitis arises from sinus phlebitis, drainage and suction should be effected both behind and in front of the lateral sinus, and in this type of case occipito-atlantal puncture may be useful.
(4) Lumbar puncture is not a satisfactory method of drainage for pus, and though it is recognized as a valuable aid to treatment, Weed, Wegeforth, Ayer, and Felton, of the Rockefeller Institute, have conclusively shown by a series of experiments and controls that if a bactera3mia or septiciemia is produced by the intravenous inoculation of the Bacillus lactis ai:rogenes or other organisms, in animals, a fatal meningitis is established by lumbar puncture or by the withdrawal of cerebro-spinal fluid, whereas meningitis does not occur in those septicaemic animals in which cerebro-spinal fluid is not withdrawn. The importance of these experiments is accentuated by the fact that meningitis is. sometimes due to a blood infection and the above observers have proved that animals dyirng of meningitis seldom fail to show organisms in the blood-vessels. either microscopically or culturally. Blood infection is almost invariably present if meningitis has existed for eighteen hours and septicamia probably plays an important part in the death of the animal suffering from meningitis. Further experiments strongly indicated that facilitation of the involvement of the meninges from the blood stream after removal of cerebro-spinal fluid is. dependent upon the reduction of the pressure of the fluid or on other general intracranial reaction, even if such reduction is of very short duration, and is, not related to the injury produced by the needle. The immediate replacement of the cerebro-spinal fluid by Ringer's solution does not prevent the onset of meningitis, and it is thought that fluid leaks into the tissues through the puncture; this leakage could be diminished by using a fine needle, and incidentally prevent "lumbar puncture headaches." This excellent work from the Rockefeller Institute supports Jenkins' statement that only the smallest quantity of cerebro-spinal fluid-sufficient, i.e., for diagnosis -should be withdrawn by lumbar puncture.
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DISCUSSION.
Sir CHARLES BALLANCE (President) said that Mr. Davis's paper was the kind of commnunication from which much could be gleaned. There was always an inclination to publish cases which were successful, but much more could be learned from a postiiortem examination of failures.
Mr. SOMERVILLE HASTINGS asked what Mr. Davis considered to be the clinical indications for occipito-atlantal puncture. He, himself, had never done it, and he would be glad to hear what was its technique.
Sir CHARLES BALLANCE (President) said this was an extremely important subject, as the treatment of these cases was a inatter of life and death. Mr. Layton had referred to lumbar puncture; he (the President) had known sudden death occur from lumbar puncture, which should never be done without careful consideration in certain cases, because it produced a change in the position of the cerebellum, and affected the vital centres in the medulla. Another important question mentioned by Mr. Layton was as to whether organisms were present or not. Frequently, in past years, he (the President) had done lumbar puncture and had found turbid fluid; and he thought there was no question that organisms had been present, but the reports frequently stated that the milky condition of the fluid was due simply to the cells, since no organisms could be cultivated from it. If no organisms were in the fluid, and the proper treatment were carried out, the patient would, almost certainly, recover. But if organisms were present, the difficulty of saving the patient was likely to be very great indeed. In the fulminating cases of meningitis the patient might die within thirty hours of the onset. In such cases the outlook was at present hopeless, though the attempt to save life should not be abandoned. He had been interested in Mr. Davis's remark about methylene-blue injections into the subarachnoid space. During the war, he (the President) had found that washing out the subarachnoid space in cases of meningitis from the lateral ventricle, putting the puncture-needle into the lumbar theca, and colouring the salt solution with methylene-blue caused the blue fluid to come out of the lumbar puncture cannula in twenty-five seconds. It was therefore extraordinary to hear now that in a dead body the fluid obtained by lumbar puncture was not coloured by the methylene-blue, which had been injected definitely into the subarachnoid space of the cranial cavity. There was no doubt, as Mr. Davis had said, that the only possible treatment of these cases was by operation, and that the surgeon should be able to operate within a very short time of what he believed to be the onset of meningitis. That, however, was very difficult to ensure, because the usual experience was that patients in these cases were not seen until they were practically moribund. At first the symptoms were slight, but later unconsciousness supervened, and the surgeon was called in in the hope of saving life when that had become impossible. The course of the cerebro-spinal fluid in health was well known, and in the living body the fluid carried coloured material rapidly in various directions. In Golla's experiments on the cat, injections into the lumbar theca spread rapidly almost everywhere. It was known, also, that the fluid was secreted by the choroid plexuses, and came out of the ventricles through the openings in the roof of the fourth ventricle, spreading into the great cisterna at the back of the under surface of the cerebellum, and then travelling forward into the interpeduncular space and various cisterne at the base of the brain. It also flowed down the spinal canal. It then spread, as Mr. Davis described, over the surface of the hemispheres in the direction of the superior longitudinal sinus, especially in the region of the Sylvian fissure. Probably some members had seen the spread of this rapidly fulminating subarachnoid meningitis; he had watched it on the operating table; the greenish pus underneath the subarachnoid membrane spreading from sulcus to sulcus between the convolutions. Everyone wished to know how this process could be arrested. He (the President) disagreed with Mr. Davis on one point-namely, that occipito-atlantal puncture was a surgical operation which should replace drainage. To his (Sir Charles Ballance's) mind, such a view was reactionary, in the sense that none of them would now think of treating an acute abscess in any other position by means of puncture with trochar and cannula. Occipito-atlantal puncture was easy to do, and there was no danger in it, unless the operator was in doubt of his ability to perform it. But he felt strongly, from what he had seen post mortem in meningitis -cases, that no puncture was capable of arresting the process which was spreading in the subarachnoid space. If the condition was due to infective organisms, he (Sir Charles) thought the only possible surgical way of dealing with it was by Haynes' method. If the stream of fluid could only be directed out through a surgical opening in the great cerebellar cistern, its spread in the other directions might possibly be arrested. He had always been much impressed with the fact that meningitis and other infections in the skull were greatly enforced by increased pressure. If the pressure of the fluid in the subarachnoid space were reduced, he believed there would be a good chance of preventing the further spread of the infection. If, then, by openinig the great cerebellar cistern, one could diminish the pressure of the fluid in the subarachnoid space, and start the current of fluid in a new direction, the hope of stopping the spread of inflammation over the brain surface might be entertained. But as matters stood at present one could not expect to cure all these cases. He thought, however, that the condition should be treated as an acute suppuration in any other part of the body was treated.
Mr. E. D. D. DAVIS (in reply) said that the method adopted for occipito-atlantal puncture was as follows: The head must be slightly flexed and the needle inserted at a point in the mnid-line of the neck immediately above the spine of the axis and directed in the mid-line to the fronto-nasal suture. The needle would be felt to go through tlle occipito-atlantal ligament with a jerk; then it was necessary to ml-ove carefully and to see that the direction to the fronto-nasal suture was correct. The operationl could be done without an anaesthetic. It was now frequently performed without mishap.
He (Mr. Davis) thought that occipito-atlantal puncture light be somnetimes more useful than Haynes' operation. He considered that the cisterna mnagna contained pus; only in the very late stages of meningitis, hence Haynes' operation was generally unsuccessful at so late a stage of meningitis. Occipito-atlantal puncture was valuable in cases in which the patients were mnore or less moribund, and in which the surgeon felt impelled to do something. In reply to Mr. O'Malley's question as to when to drain through the labyrinth, Mr. Davis said that if it was decided that the meningitis had arisen from labyrinthitis-that is, when the signs of labyrinthitis had preceded the meningitis-drainage should be established through the internal auditory mlleatus and the labyrinth. He admitted that it was sometimes difficult to decide on labyrinthine drainage in suspected nieningitis when the diagnosis was uncertain, as it required some courage to go through the labyrinth and destroy the internal ear. But if there were indications that meningitis had reached the skull through the labyrinth, then drainage through the internal auditory meatus must be done. When meningitis arose froml lateral sinus thrombosis or infection, he (the speaker) left the labyrinth alone and drained in front and behind the lateral sinus. One of the two cases he had mnentioned, was that of a patient whom he had shown at a fornier meeting of this Section.' She had all the symptoms of meningitis-headache, voniting, drowsiness, and the cerebrospinal fluid gave pneumococcus on culture. He had operated practically as soon as he saw her. There was a large extradural abscess between the posterior surface of the petrous bone and the dura, arising fromn a perisinus abscess which tracked forward between the dura mnater and the petrous bone; he had drained this and had left the wound open so that later if there was no improvement, he could drain through the dura mater. The patient had done well for a few days, but then she had becomie more drowsy and vomiting had recommenced. He (Mr. Davis) therefore drained the subarachnoid space in front and behind the lateral sinus and the patient recovered. He thought it was a localized meningitis of the posterior fossa. In the other case, the patient had had an acute attack of suppuration sometime after a radical mnastoid operationl performned elsewhere. There had been a temperature of 1030 F. and signs; of menlingitis, therefore the mastoid had been opened up again and the posterior fossa drailled behinid the lateral sinus. The cerebro-spinal fluid had contained pneumococci. The patient had done well.
The cases recorded by Mr. Lawson Whale2 and Mr. Martyns appeared to have been similar to these two cases.
Case of Complete Deafness dating from a Fall.
By Sir JAMES DUNDAS-GRANT, K.B.E., M.D.
PATIENT, male, aged 48, became completely deaf about three and a half years ago, after a fall of 6 ft. on to his feet, not striking his head but suffering pain in his neck several days later. He felt ill and had to be helped
